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SUMMARY 



The measurement of pressure d i r i out i on may be 
accompl ished rapidly/ for any n-^imter of locations deemed 
necessary in model or full- scale invest i^at ioiis "by use 
of the "helt" method. Reasonable accuracy may be ob- 
tained by careful use of this method. _ 

INTRODUCTION 



In wind-tunnel investigation of engine cov^lings it 
is desirable to obtain a clear picture of pressure dis- 
tribution everywhere in the vicinity of the en^^ine instal- 
lation. The im;oortan.ce of pressures within the cowling 
which bear directly on engine cooling is obvious. Of 
equal interest are the orLissures over various regions of 
the cowling exterior in that these affect the internal 
pressures available for ensine cooling, indicate drag 
qiialities associated with external flow, and determine the 
critical c omp r e s s i o i 1 i t y speed. 

Full-scale engine nacelle installations recently 
tested were not provided with surface orussure orifices- 
If such provisions had been made, the time and expense 
for installing a satisfactory number of rjressure orifices 
would have been excessive and the time required for con- 
necting and disconnecting their leads whenever the cowling 
had to be removed would have made their use impractical. 
If external pressure distributions were to be measured, 
it would have to be by a quic'kly apolicable method. 

Since rDressure fiea sur ement s were desired at a large 
number of points, and inasiuuch as surface pressure orifices 
were missing, these measurements could have been made by 
tne use of a "mouse." However^ the time lost during the 
shutdowns that would have been necessary for the relocation 
of the mouse made this method prohibitive also. 
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LESCaiPTIo:! OF "BELT" LETHOE 



Tha construction of a iiiou^e suggested tue use of a 
belt of sma li-aie.met er copper tubes, s^.veated together, 
each of which is provided with a single orifice at a point 
where the pressure measurement is to be made. All of the 
tubes are sealed at one end and connected to manometer 
leads at the other. Such a belt may readily be "olaced at 
any location that t_e measurei^ent of a :oressure distribu- 
tion is desired. 

Since the apr) 1 i cat i on of a belt to the surface of a 
body in effect changes- the shape of the body, it is real- 
ized t.iat tne pressure aistribution over the body near, the 
belt will be altered by its presence. On the other hand, 
the use of the belt method permits a means for obtaining 
a pressure distribution over a large area during a single 
run. Alteration to the model is inconsequential. The' 
belt may be easily moved from one region to another on the 
model and may be discarded entirely upon completion of 
pressure-distribution measurements, leaving no im-oedimenta 
on the model to interfere with subsequent tests. 



DSSCRIPTIOiv 05^ TEST 



In order to ascertain the feasibility and reiiabil- 
it.}' of this method for measuring pressure distribution, 
a brief test was made to deto'rmine the ei;tent of agreement 
between a pressure distribution measured by the belt 
method and one meatuired by the use of surface orifices. 
These tests were conducted in the NACA propeller-research 
tunnel using a body of revolution as the model on which 
the pressure distributions were measured. 

A photogra-oh of the belt installed on the model is 
shown in figure 1. Figure 2 is a sketch showing the con- 
struction of the belt. The model used as a subject had 
17 surface orifices in a plane on its upper surface. The 
pressure belt was made -^ith 19 tubes, cut the extreme 
tube at each edge was not used. A sin^^le orifice was made 
in each tube. Orifices were located at distances aft from 
the leading edge to correspond approximately to the surface 
orifice locations on the body. Co-oper tubing of 0.040-inch 
diameter was used for the belt, which when completed was 
about 3/4 inch wide. The maximum diameter of the model was 
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a'opi-oxiiap t e?.v ^1 ir.ches. The leading edf^e of the helt 
was screwed to the iixterior si^rface of the lip, the belt 
was then vtr^A to conforxn sn^i^s^y with the surface of the 
model and was secured at the trailing edge with Scotch 
tape. The "belt was located approxiraat ely 6 inches to one 
side of the olane of tne surface orifices. 

The leads frou the press^'-re celt and the surface 
orifices rere connected to the same l-^u It ip 1 e ma n o m e t e r 
and a simultaneous reading made at an airspeed of approx- 
imately 100 liiiles por ho-ur. 



Discussion OP B5SULTS 



The results of the tests are shown in figure 3. 
Pressures were plotted directly in inches of alcohol, 
t^e plot showing variation of pressure with distances 
fron. the leading ed^e of the body. It Cc n he seen that 
taere is ^ood agreeraeut between the cressure distribution 
measured v.^ith the pressure belt and that obt.^ir.ed with 
the surface orifices. It is believed that for many inves- 
tit^stions the slight loss of accuracy incurred by the use 
of a belt for measurinc^ pressure is more than offset by 
the si-^"i'olic it^ of its stru.ctare and aoplication* 

Several factors should bo considered in the fabrica- 
tion and use of such a bult. The maximum permissible 
diameter of the corper tubes used for making the belt de- 
pends on the diameter and si-iape of the body on which the 
bolt is to be used. iJo tests have yet been made to estab- 
lish tnis relation. The curvature of the surface probably 
affects the reliabilitv of pressure measurements by the 
belt method. In the subject tests the air flow at the 
body surface was parallel to the tubes comprising' the 
belt. It is for this ii've of application that the belt 
method is intended. Error would very likely be incurred 
by oblique flow ovur the belt. 

Ho attempt i:^ made here to describe refinements of 
fabrication or to point out the possible uses for the oelt 
method. Tne test described demonstrates that the belt 
method used with discretion v/ill ^^ive a measurement of 
pressure distribution closely aoor oziniat inc^- that obtained 
from the use of surface orifices- 

Langley Memorial Aeronautical Laboratory, 

national Advisory Committee for Aeronautics, 
Langley Field, Va. 
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ngaxe 3.- Comparison of pressure meas-.rements obtained v-lth surface orifices and 
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a pressure "belt. 



